Summary.-The Statistics Anxiety Rating Scale and the Attitudes Toward Statistics questionnaire were administered to 226 university of technology students. The former scale measures anxiety about learning statistics in terms of Worth of Statistics, Interpretation Anxiety, Test and Class Anxiety, Computational Self-concept, Fear of Asking for Help, and Fear of Statistics Teachers. The latter measures attitudes toward use of statistics and statistics course for which a student was registered. These African students were enrolled in Taxation, Marketing, or Accounting. Participants took a required course in statistics intended to improve statistical skills. There were 150 women and 57 men, chosen because they had no previous mathematics learning. Students' ages ranged between 16 and 26 years (M = 20.1, SD = 2.0). There were no statistically significant sex differences on attitudes and anxiety toward statistics, but there were significant differences among areas of study programs.
A working knowledge of statistics has become increasingly important in most professions (Schutz, Drogosz, White, & Distefano, 1998) , in part because statistical understanding should encourage use of sound judgment. Statistics courses are important to all students and may be the only formal exposure to research analysis in several areas of study. Students' experiences in such courses are sometimes a source of anxiety which may lead to negative perceptions and may be the most anxiety-inducing for students in areas of study which are not mathematics oriented (Zeidner, 1991) . Unfortunately, such anxiety may affect acquisition of skills, knowledge, and strategies identified as necessary for students' prospective careers. Often students with high anxiety may delay enrolling in statistics until the end of study programs, and thereby add stress in taking these courses (Onwuegbuzie, 1997) .
There is documented evidence of the influence of attitudes toward statistics on students' competence, success, and achievement in statistics courses (e.g., cf. Kottke, 2000) . Attitudes and anxiety, however related, represent distinct constructs, the former being cognitive, the latter affective (Mji & Onwuegbuzie, 2004) . In particular, negative attitudes have been associated with higher anxiety about statistics (Dalgleish & Herbert, 2003) , but no sex differences were reported in statistics anxiety and attitudes toward statistics (e.g., Baloğlu, 2003) , while others (e.g., Onwuegbuzie, 1995) found that women reported higher anxiety about statistics, especially among students whose academic background has little or no statistical training (Onwuegbuzie, 1997) . Identification of such students allows timely help from tutors and an opportunity for lecturers to structure course content or learning environments in a manner which might dispel the negative attitudes and anxiety. The present purpose was to assess sex differences in attitudes and anxiety toward statistics of students who have no previous mathematical or statistical training.
Method

Participants
Participants were 226 students (76 men, 150 women) registered at a vocational technology institution in which focus is on students acquiring particular skills for specific jobs. Participants were from the Eastern Cape, South Africa, where Xhosa is the first language and English the language of instruction. Their ages ranged from 16 to 26 years (M = 20.1, SD = 2.0). Students were enrolled in courses leading to the national diploma in Cost and Management Accounting (42%), Marketing (16.4%), and Taxation (41.6%), which requires 3 yr. A certificate enables students to become employed or to study for an undergraduate degree. Present participants were chosen because they had no previous mathematics learning and were required to take a basic statistics course in the statistics department. The course was tailored to present introductory statistical concepts and their applications usually required for their chosen careers. The syllabus covered descriptive statistics, summarizing data, frequency distribution, probability, hypothesis testing, regression, and correlations as well as time series and forecasting.
Tests
Two measures, including requests for demographic information, were administered. The first was the Statistical Anxiety Rating Scale (Cruise & Wilkins, 1980) , a 51-item scale, in which 23 items related to statistics anxiety and 28 to statistics in general. Participants used a 5-point Likert-type rating scale anchored by 1: No anxiety and 5: A great deal of anxiety in responding to six subscales, each of which tapped a different dimension of statistics anxiety (Cruise, Cash, & Bolton, 1985) . Higher scores indicated greater anxiety on these sets of items. The Worth of Statistics subscale (16 items) concerns perceptions of the relevance of statistics, e.g., "Statistics is worthless to me since it's empirical and my area of specialization is philosophical." The Interpretation Anxiety subscale (11 items) assesses the anxiety experienced when making decisions from or interpreting statistical data, e.g., "Interpreting the meaning of a table in a journal article." The subscale Test and Class Anxiety (8 items) measures the anxiety which students experience in a statistics class or a statistics test, e.g., "Studying for an examination in a statistics course." The Computational Self-concept subscale (7 items) measures the anxiety experienced when attempting to solve mathematics problems, e.g., "Since I've never enjoyed mathematics, I don't see how I can enjoy statistics." The Fear of Asking for Help subscale (4 items), a measure of anxiety experienced when students must ask others or their lecturers for help in understanding material covered in class or statistical data in articles, e.g., "Going to ask my statistics teacher for individual help with material I am having difficulty understanding." The Fear of Statistics Teachers subscale (5 items) measures anxiety associated with perceptions of an instructor, e.g., "Statistics teachers talk a different language."
In developing the Statistical Anxiety Rating Scale, Cruise, et al. (1985) reported the test's psychometric properties for a sample of 537 students. Scores on the six subscales were correlated with scores on a Mathematics Anxiety Scale, .76 (p < .01), which provided evidence for concurrent validity. Internal consistency reliability, assessed as coefficient alpha, ranged from .68 to .94. In other studies, similar estimates have been reported (Onwuegbuzie, 1999; Baloğlu, 2003) .
The second test was a questionnaire, Attitudes Toward Statistics (Wise, 1985) , which has 29 items also in a 5-point rating format for agreement. Change in attitude was reported among introductory statistics students is the focus. Wise reported a factor analysis yielded two factors, one of which had 20 items, and assessed students' attitudes toward the use of statistics in their fields of study (subscale called Field), e.g., "Statistics will be useful to me in comparing the relative merits of different objects, methods, programs, etc." and the second factor of 9 items measured attitudes toward the course (subscale called Course), e.g., "I wish that I could have avoided taking my statistics course." A number of researchers (e.g., Shultz & Koshino, 1998) have reported estimates of internal consistency reliability (α = .80 to .96) as Wise (1985) initially reported. Other work has shown consistency in estimates in psychometric properties of scores on both the Statistical Anxiety Rating Scale and the Attitudes Toward Statistics questionnaire in a variety of samples. Evidence of construct and criterion-related validity, as well as internal consistency reliability, consistent with findings in related studies, was reported for samples from a population similar to the present study (Mji & Onwuegbuzie, 2004) .
Procedure
The questionnaires were administered during classes in October of 2006. Students were informed that information they provided would be treated with confidentiality and anonymity, and that responses would be used solely for research purposes, without bearing on regular coursework. Results The current values of internal consistency (alpha) for scores on the Attitudes Toward Statistics was .82 (95%CI = .78 to .85), and on the Statistical Anxiety Rating Scale was .88 (95%CI = .86 to .90). These values were comparable to prior reports (e.g., Shultz & Koshino, 1998) for the Attitudes Toward Statistics and for the Statistical Anxiety Rating Scale (e.g., Baloğlu, 2003) .
To test sex differences, participants were divided into Low Anxiety and High Anxiety groups by using total scores on a median split on each of the Statistical Anxiety Rating Scale subscales (Cates & Rhymer, 2003) , so 41 (43.6%) of the Taxation students whose total anxiety score was less than the median of 27 for the Interpretation Anxiety subscale were categorized as Low Anxiety; others were categorized as High Anxiety (see Table 1 ). The data in Table 1 indicate that among all Statistical Anxiety Rating Scale subscales, more than half of the participants in each of the three areas of study were classified as High Anxiety, and about two-thirds of Cost and Management Accounting on the Fear of Asking for Help subscale. Assessment of differences by sex and area of study for ratings on the attitude and anxiety subscales was by multivariate analysis of variance. Table 2 shows the means and standard deviations for the subscale in that analysis. The analysis gave a statistically significant main effect for area of study. All values, Pillai Trace, Wilks lambda, Hotelling Trace, and Roy Largest Root, appropriately supported the main effect (F 16,428 = 2.60, p < .05) , with effect size η 2 = .20 and power = .99. No statistically significant sex differences were found.
Bonferroni-adjusted post hoc comparisons among means for attitudes and anxiety subscales indicated that differences were mainly between students taking Taxation and Cost and Management Accounting (see Table  3 ) with students in the former area scoring higher on all anxiety scales compared than those in the latter area. Students reported higher anxiety on items of the subscales Test and Class Anxiety and the Fear of Asking for Help. Similarly, a statistically significant difference was found on the Course attitude subscale between the same groups. This suggests that Taxation students had more negative attitudes toward the statistics course than those in the other two areas. No differences were found on the subscale Interpretation Anxiety, or the Field attitude subscales.
Discussion
Research results show lack of significant sex differences on measures of attitudes and anxiety toward statistics. This is of interest, because for attitudes toward statistics, there has been no consensus on sex differences among a number of studies. Some researchers have reported differences (e.g., Roberts & Saxe, 1982) , while others did not (e.g., Cherian & Glencross, 1997) . However, men have been reported to have more positive attitudes toward statistics at the beginning of a semester although ratings were lower at the end of the semester (Rhoads & Hubele, 2000) .
In general, students in Taxation reported negative attitudes about sta- tistics, especially as used in their area of study. Also, on the Interpretation Anxiety subscale no differences in ratings were observed across study areas. This measures anxiety experienced when interpreting statistical data and so likely reflects lack of training, especially students enrolled in Taxation. The finding of higher anxiety on items which referred to tests and class plus asking for help suggest engagement of tutors to assist students and even simply for instructors to attend to students' anxiety (Pan & Tang, 2004) .
Limitations of method include unassessed common methods variance, self-reports without measures of external validation, reliance on materials presented orally at meeting or still unpublished which restricts opportunities for more extensive evaluation, and limited assessments of several forms of reliability and validity. Clearly the questionnaires require more work. But for present data, the large sample may support differences where none may exist. Using a median split to divide participants into subgroups whose data are then subjected to multivariate analysis should be double checked with a more defensible analysis.
